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INTENDED LEARNING OBJECTIVES (ILO) ©) 


* By the end of this lecture you will be able to: 

1.Define nerve endings. 

2.List main groups of nerve endings(receptors & effectors). 

3.Define receptors. 

4.List the structural classification of receptors. 

5.Correlate the microscopic structure of receptors to their 
functions. 

6.Describe structure and correlated functions of muscle spindle 

7. Describe structure and correlated functions of motor end plate. 


8. Define synapses. 
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* They are structures represent the site of contact 
between a non nervous tissue and the terminal 


end of a peripheral er. 


Endings 
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Effectors 


at end of) 
motor 
(fibers 


at end of) 
sensory 
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are special structures present at the terminal ends of sensory nerves that receive stimuli and transmit ther 


* Classified according to presence of 
capsule into: 


a - 


1) Meissner's corpuscles. 


2) Pacinian corpuscles. 
1)Free nerve endings. 3) Ruffini corpuscles. 
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) Krause's end bulbs. 


Merkel's: cell 
free endings of 
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terminal disk of 
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terminal of 
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. afferent axon 
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A) Unencapsulated Recptors 


* Site: skin, cornea, mucus 
membrane of visceral organs, 
periosteum, dental pulp,..... 


e Structure: as the afferent n. f. 
approach epidermis lose their 
myelin sheath penetrate 
epidermis run between 
On earns cell |, ows Nnete Pv 
knol . ^ B^ | 


| Myelin sheath 
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* Site: around shaft of hair 
below level of sebaceous 


glands. 


Structure: The naked fibers 
branch and form a basket-like 
arborization around the 
sheath of the hair follicle. 


* Function: mechanoreceptors 
respond to displacement of 


hairs. 
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* Site: epidermis of the palmer 
surfaces of hands and planter 
surfaces of feet. 


e Structure: 


The afferent n. f. loses its 
myelin and Schwann cell 
sheathes expands into a 
concave terminal disc closely 
applied to the Merkel’s cell. 


" Function: They are | 
mechanoreceptors, a adapting sis yem Tai | 
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e One of the following is a character of the Merkel s 
tactile discs: 
1. They are found between the Schwann cells. 
2. Merkel' s cells are connected to epidermal cells by 
hemidesmosomes. 
3. They are non-encapsulated receptors. 
4. The nerve fiber forms basket arborization. 4^ 
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Encapsulated Receptors © 


e Structure: 
after 


club-like 


concentric layers of flat} 7. 
modified Schwann cellst P A 
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*The sense organ most closely 
associated with pressure sensation is 
the: 

l.Meissner's corpuscle. 
2. Pacinian corpuscle. 
3. Muscle spindle. 

4. Golgi tendon organ. 
5. free nerve ending. 


* Site: dermal papillae of skin of 
palms, soles, fingertips, skin of the 
nipple and the external genitalia.. 


«Structure: oval in shape. After 
afferent n. f. enter the base of the 
corpuscle > branch > run in a spiral 
course in between  ftransversall 
oriented flattened Schwann cells. 


e Function: respond to fine (light) 


touch and two points tactile 
discrimination. 
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* One of the following is NOT a character of 
Meissner's corpuscle: 


a) It is an encapsulated nerve ending. 
b) It is present in dermal papillae. 
c) The Schwann cells are arranged in two cores. 


d) The nerve fibers run spirally between the 
Schwann cells . 
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* Site: dermis of palms and 
soles. 


e Structure: spindle shaped. 
Afferent n. f. enter corpuscle 
2 loses its myelin branch 
extensively Send in between 
core of collagen fibers. 


Nerve fiber 
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* Function: sensitive to 


* Site: conjunctiva, mouth, 
tongue. 


* Structure: afferent n. f. 
enter corpuscle lose 
myelin branch to form 
network. 
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* Site: at junction between 
muscle and tendon. 


* Structure: aff. sensory 
fibers penetrate among the 
collagen fibers of tendon. 


* Function: detect changes in 
tension within tendons produced by 
"19319 SC | e CO ntra ctio n (Write the Name of the department) 


* Joint receptors are: 

1. Ruffini corpuscles 
2.Pacinian corpuscles 
3.Tendon stretch receptor 
4. Free nerve endings 


* Function: 


They provide the CNS with information regarding the 
position and movements of the joint. 


Free n. endings transmit pain sensation 


N 
N 
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*|t was thought that different histologic types of receptors 
were correspond to specific types of sensation. 


* Recently, in some areas of the body have only 1-2 
histologic types of receptors and yet are sensitive to a 
variety of different stimuli. 


* Now scientists generally agree that the type of sensation 
felt is determined by the specific area of the CNS to which 
the afferent nerve fiber passes. 


* For example, a pain nerve fiber is stimulated by heat, cold, 
touch, or pressure, the individual will experience only pain. 
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Proprioceptors 


* They transmit sense of movement and position 
(kinesthesis) to CNS. 


I.e. contraction of skeletal muscles, tone of sk.ms., 
movement of joints. 


>Types of Proprioceptors: 
l. Pacinian corpuscles 


2. Muscle spindles 
3. Golgi tendon organs 
4. Free nerve endings 
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. Table 3-2 Classification and Comparison of Receptor Types 


Type of Receptor Location Stimulus Sensory Modality Adaptability Fibers 


Nonencapsulated Receptors 


Free nerve endings | Epidermis, cornea, gut, | Mechanoreceptor | Pain (fast), pain Rapid Aö,C 
dermis, ligaments, (slow), touch 
joint capsules, bone, (crude), pressure, 
dental pulp, etc. heat and cold | 

Merkel discs | Hairless skin | Mechanoreceptor | Touch | Slow A p 


Hair follicle receptors Hairy skin | Mechanoreceptor | Touch | Rapid | A p 


Encapsulated Receptors 


Meissner corpuscles | Dermal papillae of skin | Mechanoreceptor | Touch Rapid A p 
of palm and sole of 
foot 
Pacinian corpuscles | Dermis, ligaments, Mechanoreceptor | Vibration Rapid AB 
joint capsules, 
peritoneum, external 
genitalia, etc. 
Ruffini corpuscles | Dermis of hairy skin | Mechanoreceptor | Stretch | Slow JAP 
Neuromuscular Skeletal muscle Mechanoreceptor | Stretch—muscle Fast Aa, A 
spindles length p 


Neurotendinous Tendons 


spindles 


Mechanoreceptor 
(Write the Name of the depar merqjuscle tension 


Compression— 


„Internal 
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e Site: Skeletal muscles 


e Structure: fusiform, 4 
capsulated mem CN 
receptor lies parallel to m 
fibers. 
e Each spindle contains 2-1... M 
" m : 07 OF / 2 
intrafusal muscle fibers. Nézz oa, Ne 
* They have: \ 
1. Smaller diameters 


motor neurons 


2. Indistinct striations ie os See 7 


Muscle Spindle 
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around central 
non contractile 
part of both 
fibers. 


* Terminate on 
each side of 
the 
annulospiral 


e nd i ng.of. both.. d 


Bharca 


* Small gamma 
fibers 
terminate on 
the contractile 


ndary afferent Primary afferent 


erent 


Function of Muscle Spind® 


( Primary afferent 
neuron stimulates 


Bo Qi * They are stimulated by: 


1. Active stretch > contraction 
of contractile parts of the 


To brain 


© Primary afferent 


) aM 
neuron stimulates \ ap Vv 
alpha motor neuron j : 

s 

to extensor muscle ef 
i 
e ' 
y ; 


Interneuron inhibits 


E" 


inis intrafusal ms fs. 
grovel : 
puse made to contac 2. Passive stretch> a pull on 


neuron excited 


the tendon as in knee jerk. 


Stretching (elongation) of the intrafusal fibers 
results in stimulation of the annulospiral and 
flower-spray endings, and nerve impulses pass to 
the spinal cord in the afferent neurons. 


Q Muscle spindle () Flexor muscle 
stimulated (antagonist) relaxes 
() Extensor muscle 


stretched 


e These are termination of peripheral motor nerve fibers in 
the effector organs. 


* They are classified into: 


| effectors 
4 
cardiac ms., 
smooth ms., glands 


Motor- end plate (MEP). 
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e lt is the site of axon termination (from AHC) on 
Sk.ms.f. 


' AHC+ one motor axon + one to many 


musde fibers 


Synaptic knib À 
utong oe > 
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* Site of contact between axon and 
muscle is called ^ MEP. 


LIM: 

JAxon loses its myelin -Schwann 
cells remain to cover axon 
branches into many terminals 
each forms depression on 
sarcolemma > “trough” . 


space between axon terminal and 
sarcoplasm is primary synaptic 
cleft. 
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e EIM: 
1. Muscle: 


2. Axon: 


3. Cleft: 


Pres 


ei 
/ terminal 


Sarcolemma > many infoldings (2ry f hs es 


synaptic clefts or junctional folds) FA / 
contain Ach receptors. Da 


Sarcoplasm - several nuclei, 
numerous mitochondria. 


Axoplasm > numerous synaptic 
vesicles and mitochondria. 


Mitochondrion Postsynaptic 
membrane 
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Axon of motor neuron 


Axon terminal 


Synaptic end bulb 


Neuromuscular junction 
(NMJ) 


Sarcolemma 


Axon terminal 
Myofibril 


Nerve impulse 


Synaptic vesicle 
containing 
acetylcholine 
(ACh) 


Sarcolemma 
(a) Neuromuscular junction 


Synaptic cleft Synaptic 


end bulb 
Motor end plate 


(b) Enlarged view of the 
neuromuscular junction 


Synaptic end bulb 
EP ACh released 


from synaptic vesicle 


Synaptic cleft 
€» ACh broken down 


E Binding of ACh to 
ACh receptors opens 


ion channel Motor end plate 


Muscle action 
potential produced 


(c) Bindina of acetvicholine to ACh receptors in the motor end plate 


Exocytosis 
of Ach 
vesicles 


Release of Ca Depolariza to its 

from sER and tion of receptors 

ms contraction sarcolemm on 
occurs a sarcolemm 
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Anerve ending 


d Myasthenia Gravis Nerve endings 


UAutoimmune disease > formation of T 
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the receptors prevent Ach to bind to C 
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* The sense organ most closely associated with 
stretch reflexes (e.g., knee jerk) is the: 

Meissner's corpuscle. 

Pacinian corpuscle. 

Muscle spindle. 

Golgi tendon organ. 

free nerve ending. 


DIDI 


LH 


9/19/24 Histology Department 39 


* One of the following is NOT a character of the 
Merkel s tactile discs: 


1. They are found between the epidermal cells. 


2. Merkel' s cells are connected to epidermal cells 
by desmosomes. 


3. They are encapsulated receptors. 
4. The nerve fiber forms tactile meniscus. 4^ 
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* One of the following is NOT a character of 
Meissner's corpuscle: 


a) It is an encapsulated nerve ending. 

b) It is present in dermal papillae. 

c) The Schwann cells are arranged in two cores. 
d) The nerve fibers run spirally between the 


Schwann cells . 44 
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Nerve impulse 


elt is the site at which nerve impulses 
are transmitted from one neuron to 
another. 


>The synapse is formed of: 

1. The presynaptic terminal: 
expanded to form terminal button. 
It contains numerous mitochondria 
and neurotransmitter vesicles. 


2. The postsynaptic terminal: with 
transmitter receptors and ion 
channels to initiate a new impulse. 


3. The synaptic cleft is a narrow 


Axon of presynaptic neuron — 


Mitochondria 


Microtubules 


Calcium —ÉÓÁA 
of cytoskeleton 


(Ca?*) ions 


Voltage- regulated € ^ A Sapte vesicles 
calcium (Ca?*) containing 
channel | EE X acetylcholine (ACh) 


Synaptic 
cleft 


tylcholine 


Acetylchol neb 


—— reris 


space (20-30nm) separating the f recepior ptem. Sum AN membráne 
to open (Na+) ions Receptor protein 


pre- and postsynaptic membranes. 
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a Postsynaptic neuron 


A. Synapses are classified according to the site of 
termination of the axon on the other neuron: 


1 E AXO d e n d r i ti C Axosomatic or Axodendritic — E 
2. Axosomatic | 
3. Axoaxonic 


B. Functional classification of Bim E i 
1.Excitatory 2. Inh 


Cell body or 
dendrite 


C. Synapses are classified according to the mode of 
transmission of the nerve impulses: 

1. Chemical (neurotransmitter) 

2. Electrical (gap junction) 

3. Mixed 


* Presynaptic terminal is distinguished from 
postsynaptic membrane by which of the following 
character? 

l. It possesses transmitter receptors. 

2. It contains neurotransmitter vesicles. 

3. Its cell membrane exhibits depression. 


4. Its nerve fiber terminal forms basket aroorizati 8 
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* Nerve endings are classified into receptors and effectors. 


* Receptors are structures at the termination of the 
afferent nerve fibers. 


* Receptors are classified into encapsulated and non 
encapsulated. 


* Non-encapsulated receptors are Free nerve endings, 
peritrichial nerve endings and Merkel s disc. 


e Encapsulated receptors are Meissner's, Pacinian, Ruffini 
corpuscles, Krause end bulbs, muscle spindle ,Golgi 
tendon organ and joint receptors. 


e Structure and correlated functions of each of them. 


e Effectors are structures at the termination of the efferent 
nerve fibers. 


«Structure and correlated functions of motor end plate. 


Lecture main points © 


Key points: 

Definition and classification of receptors: special structures present at the terminal 
ends of sensory nerves that receive stimuli and transmit them to CNS. They are classified 
as encapsulated and non-encapsulated receptors. 

Free nerve endings: present in skin, cornea, viscera..., the afferent n. fs. lose myelin 
and run between cells and end as knobs, respond to pain and temperature. 

Peritricheal nerve endings: around hair follicles, the naked n. fs. form basket 
arborization, mechanoreceptors. 

Meckel's disc: palms and soles, the naked n. fs. expand forming tactile meniscus related 
to Meckel's cells, act as mechanoreceptors. 

Pacinian corpuscle: deep dermis, periosteum..., the n. f. loses its myelin after entering 
corpuscle > runs axially > terminate as club- Ike surrounded by numerous concentric 
layers of flattened modified Schwann cells > “onion appearance", respond to pressure 
and vibration. 

Meissner's corpuscle: dermal papillae of fingers, the naked n.fs. enter corpuscle run 
Spirally in between transversely oriented Schwann cells, respond to fine touch. 

Krause end bulb: conjunctiva, tongue, genital organs..., naked n.fs. enter corpuscle 
branch to form network, mechanoreceptors. 

Ruffini's corpuscle: palms, soles.. gue n. fs. enter corpuscle branch and end In 
between’ collagen fs, mechanoreceptóis:* Ese toate zm 


I fa. 


1. Junqueira s Basic Histology; Text and Atlas. 13t 
Edition (2013). From page 198-203. 


2. Pawlina and Ross; Histology, A Text and Atlas with 
Correlated Cell and Molecular Biology. 7th Edition (2016). 


3. Snell, RS (2010): Clinical Neuroanatomy. 7th Edition. 
From page 95-99. 


